Delocalization of polar plasm components caused by grandchildless mutations, gs(1)N26 and gs(1)N441, in Drosophila melanogaster.
Two maternal-effect grandchildless (gs) mutations of Drosophila melanogaster, gs(1)N26 and gs(1)N441, cause delay in nuclear arrival at the polar plasm. In mutant embryos, polar plasm loses its ability to induce pole cells during retarded nuclear migration to the posterior pole of embryos. In the present study, it was shown that in N26 and N441 embryos, mitochondrial large rRNA (mtlrRNA), an essential factor for pole cell formation, is delocalized during the delay in nuclear arrival. This suggests that the loss of mtlrRNA causes failure of the mutants to form pole cells. Furthermore, it was shown that all of the other polar plasm components examined, namely Vasa protein, Germ cell-less protein, nanos mRNA and Polar granule component RNA start to be delocalized during the delay in nuclear arrival. This suggests that polar plasm integrity is not maintained in mutant embryos. It was finally shown that Vas is also delocalized in embryos that are inhibited to form pole cells by reducing the amount of mtlrRNA. This indicates that the segregation of polar plasm into pole cells is required to maintain polar plasm integrity. The mechanism regulating polar plasm integrity in embryos is discussed.